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fiMf piiiadipltM p»|^l9|3r m 4«gr Igr d«Qr inamNiifpf* 
ixi nximn UMi «f lonsitA li£»« IS^otUoa &i t 6 te»l 9 g}r 

ii 3k%iMi tMti% kiXi m tixft t^unittioA* ^7 PfiS)rMl»gla£i3t 

* ' » 

iovtv»yt boib pi33ro)i«!M»g]r and padagagjr ava omtijMl!l^ iatatdfpaafM 
•lawi it is grai ta b« immatigatad vliatliar pfligrcMagLaal ptasna&a 
«i« vittaaioa#^ a7£aat«d txaining and Mcpatienea inl» m tta 
atbiif hind| ham tax ytlaAcm at pi^ahoXagf ha aasrvlaaabta 

I L 

tawayda maam ai«l msa paa^taatlaa of iaitvuotlanal mathada, Btaoti: 
it va naad ta tailt a tix» salti^oviai tanpla a£ adaaatloa wi 
ttittat aaalisa^ noet avidantlgr^ tbai it am aaH^ W irt»r(utiiirid m daip 
and ir&vong taixiidatloaa a7 ipajroMagiaaX thaavgr* It it aotatXa ttat 
t^ aduoatiaaal aathadi and taofaalqaaa naw-Ma^dagri^ naat 
pvanlanatlj iaanaaiag t^i» intitaat m tla» aanaidiTatiaa a£ ttui 
mart and aairait indlaidail di£lima»a« Ai molit tli» ptaaaMt itadgr 
ii tiiidiX^jr difttid ta a aanttmari^laX ttaatatiaal lasaa a7 iadiiidaiX 
diffaxanaai* 


IJta ^miag pialtai hatmm padagagr ia td atega tiMi mt 
individtiali at fXaak and liaiiia into aacgtaikiitdt tenan taiigi« Soamirj^ 
it aan tia pratad iaaaapatavt’aa tba mattain at laialaglaai ocpipaNMAa 
pio^tad If id inditidiia^ thfoa|A.>tlaa piaaaii of lavadi^* 
thaXaoiji tii idaaafi of pidog^if dapoodi lo t^jiitiiaUoiog iti 

' f 1 f 

piaaadWd and ito'^titduiqptao fof' ^ noIXi tmm «l ' 


tnwnai dafotmMti ^MoA if diiOidMoti Im' ims^ m ik§ .hmtM 40 i 






at tJn Job Hawaii 11 It 1» ooudxsifld timt thi of 

tho )mm ilovolopisont i« Dothlog bot tin* nw plain ai^uiiteil vitb tba 
onvlvontnantial foioaa uoi4dng m tbo )mm ofpslm* 

th« vxitof of tide ^esertiUon ii highly iidobtod to 11r» HX tei 
Biadof Itt Poirobologift gulteo Did «iiE>«nleion in thli 

itud 7 « Bi «xp3Niiit8 Ido giaUtidoe to Hr» B|K« Hitte fon Id# kaan 
ktiioet in tb# panto oad f«? t)^( toloUoal gnltaoit and to Kar» E%ltf 
Otjwei foi^ bi# tin# to to «u#$o#to» «ni #uid»aot» $b# vxitov i» 
inoh ttoful to Br» iar«dd Hetor* diiretam iid Mr#* S* Sbddi 

£of tot to otooiin# iiod oogipiitto at tb# tlitti,of pvojoot 
oo#f«to« vhloh lid tbo pvoto to of tfa# #tu^* B# li mllgr gmtiM 
to tbi MnolpaXi PdX Hr* S«o* Hoto| to l#t«l Hagoti vbo 
viiar MmA tb# toiUi&tot to to tbo totontato in bli 
inototot Dd to ill toto M ottot# of tbi aforooaid itol 
tfbo ooopoiotod tespiotliFOl^ «# InviB^otot# iod Dabjooto* 


Oolbi I 

Hisr di 1H6I» 


%il8ildllt 



1 ^ nvf of toant^i tiw God 

of dUforeiKblatioo Xod t}»o tlilaiktag poxftoMgdi toiiia«id« thi» dioeofttaqf of 
"Ifndivyuftl ^ifrofonoeo*” tbi» {irliidUw ibmi aav nupoMataxol pmm itt 
&b)iK»i»a]. photmooft of Ilf# Wm OOladLotii halluoltiatioiif 



mim oithiv wm of 0od| F«o|>twrb« or ofiiquo proiiM of ool^i 



oarUoot loftioioOt osn U tmxA ia tbt viiUogo of Plato (!» 60 )« Xa 

Id# 0{^inlfm mrm i# bora dUtmmh to otbix# ia M# aatiixal 

aadoMMiib# anA a# iuolt i# oipiliao for &aSy ai^otfla tg^a of oeottsmtl^oai# 
AfifttoUtt {i3) aX«o ikttvMM 4Ut$mmi0^ himm peutklV# to 


tbi Inoato faotorttt 


u i,U lAolOi «A M» lii#ba% 
m Xoi^« Iwb# $0 «tt 

Jhmwp iDibft 









Anoiig iiu}d«m thlnlcersi Bain (S) gave aoma attention to 
individual diXforonoo ia aia uvitinga* According to bin ^ i^bera 
is a natural Xoroa of adhoaivenaes^ speciflo to each constitution^ 
and diatinguisbing one individual from another*" (p*S&7)« Ha considers 
this property to he unequally distributed 4 On his eapirlcal findings 
of inferior sensitivity aaong Idiots, Galton (4, p. 29) concluded 
that sensory discriminative capacity would, on the whole, he highest 
among the intellectually ablest, 

Stem (5), as a psychologist, published his most syatematic treatise 
in which the problem, nature and methods of differential psychology 
have been dealt c with* Hlfferenoes between individuals, racial and 
cultural groups, occupational and social levels and sexes were 
discussed. The problem has been attributed threefold^ (a) mture 
and extant of differences in the psychological life of individuals 
and groups $ (b) factors determining or affecting these dllTsre»oes| 

and (c) irianifestaticu of differences. Heredity, climate, social and 
eultuial levels, training, adaptations eto, were attributed te the 
development of isadlvidual differeness. Be also suggested ways of 
measuring such differences by meane of Introspective reports, 
objective observation, oreatijLve products, biography, cultural studies, 
quantititative testing and expertoent, 

eipLM «MM#iee''eiaeiseiiiriSr 

A* Bain, fhe Senses and the l.^tell^gtt Ichdonr Parhsr, 1B55» 

4. Qalton, Im}4rlgs iit be Juiman faculty its deyel^aaesfe.* 

Xioadoni Haoiiillan, 

g, Etem, Pt^oholegie^deig^iBiivi^eljren.^-.-^ l^fersnzM» 

Lelpsig i Barth, iWO* 
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Th» eni{|rieal peytthaloggr of the pjreeeixb cehttiipy tooh thie 
problem very eathusiastioally* applloatioa of peyohologloal 
prinoelplee has been inade la vartoue px^otloal flelda of human affaire 
vbieh enhanees latereeta of mai^ people toward individual differences 
and attraoted to endeavour with creative ability and eontribntiovie in 
this field* The major objectives of differential psyohology have been 
put as followst 

"lifhat is the nature and extent of such differenoes? What 
can be discovered as to their causes? How are the differences 
affected lay training, growth, phyeioal conditions? In what 
manner are the differences in various traits related to one 
another, or organised?**^ (Gi p,4) 

Ebuever, none of the above questions are yet solved nor there 
seems any trend in the proper direotion to solve such theoretical 
issues. The so called applied peyohologists are satisfied with their 
trivial success in their respective fields and are least worried 
about the theoaretloal issues which, perhaps in their cpinien, are 
solvable by the majority votes of so called investigations, Webster 
(7, p»l««S) seems to be a victim of this effect in his oontrcverslal 
statement about a need to improve education, perhaps, without any need of 
understanding the eduoationel process, The host of psychologloal 
literature and tremendous number of investigations - which are coming 
due to plenty of funds in the hands of immature minds having least aptitude 
in researoh, having deep rooted bshaviouriem in their minds, being 

^ n# ,er ee^ ^ 

6, i* Anastasi, ycley* ^|i;er^pjdLal Pferohelagy * m fork « 

the ISaswlUan 0q« ISid, 

7* B, Webster, ^ uoational ^search* tirnpubli»hed)i 



kwa alwamT <May »ifelwaXu»« aad •‘reapoaea", faabxlotiag thanaalvaa 
ta th» pxoblom af and %>a«6xlnlMKina^ af fiaaetM.ag nr 

«bhar« having thniv tnm ualqna nononpt o:f ^'pfigr<du»logir'* * nveat^ng 
a» anaolvabltt oontanvamsgr and «a widwaxd aitufttioa toimxd ifan 
opaiatloxM of bha piiopnr taide and intaUootuat pmwbtm a nlannw, 
honaab and inel^ttul woxkora iA the fleXA* 


tfndov 8 ta»dlae» pwdiotioa and oantxol iur« eallod the main 
objeoUvOB of Belonoo (a» p* 99 )» and "thn nolo paxpoeo of onlonao in 
to undovntaad tho voxOd ia vhloh aiaa Uvoi«f (9| p*?}« Xf thin in oo> 
thooo tl4ago ate poaaiblo to aohlovo oi% hy the moann of hnowladgo about 
0 Qt»i fondaneatal lava of tho phonomona ooaooxaod* X do not think a 
aolonno i» poooiblo moiei^ on tho baale of faoba omitting tho algalfioeiioo 
of laws and thootj at all* 


Bveigr aodonot la aaanalng the lawfolnaao of natate t %a aoatiae 
that the oloaor two eventa la tlmoy ii|eoo» and maaaaxed imluo cm mgr 
or all dlmonalona> the mora they tead to follboif the aoma lawo**^ (10| p* :h99^)* 
^Itboat lasra or ganorallaatlon* no onpXanatlon la pootaLblo* the moae 
aoonnialatlon of Indlvldiwil faoto bring no oaplanatlonn honoo iM^tliadr 
undoratandlng nor oontrol*" (%X, p*g9}« dinoa « weAmaa la onS^ 
poaalblo on th« asatn^tlon of the lawl^ilHeaa of nataxe the dootxiiMi of 
indiTldual dlffox«ato«a « ao far a* Ita hiologioal onphaala ami dmphaala 
on diatlnetlve individi^ prooeaaoi are o<moor«ed * gewaa oon^mdlotaxp^ 

<m m cm mA 


Cidoagot Hahfitlljf 


8* g,T.<« 0(^1 
axiA 0o«t 1.. 

9* Ooodo. ^ **«»*«» 

Bohde 9o*v Iao^49'fB« 

10# Byl* Qaapbol^' Stanlajr* BgpOrleoailal and Quaal>|ap«eiaaiital goaLghe 


for Boaoideh'oa-toaahlng*, Xa. S«t># gagB^»(M«) 

ihleagot' ganWhOl^ g go«i ItOI# 

11# ^ Brodborg# Xeglo and Bidaedllle Method lii,lt«aoandi on toaohlngi 
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in itself to ‘beaomo a aoiojiae* It la xKUdfulotia to aoe that^ on tlie 
one Itaad^ pasTohoIogy' telievos on adjustment end maXadjuatment^ fixation 
and oonditloning^ aa th« main foreee in tDe eonatiuotioa of peraonellty, 
on tbe otiior l>and» Ignonii^t altogether 007 Xavfhlneee of natureji It has 
faiths in innate i^Hdual dlfferenoes in the pegrohologioal prooess* 

The dootrines of individual dlfferenoes^ near he oategorised 
under three main heads s 

( 1 ) Ihose pXsading for Innate dlfferenoes in preossses and 
hiologioaX dlfferenoes In normally horn persons* 

( 2 ) Those emphasising the different organisations of the 
pxoeesses In different persons* 

(s) Those assuming adaptations in envirlonmental situations* 

If we treat first oategory to be trusi different psyohoXogy Is 
needed for different indivlduaXe and generalisation and law derivation is 
not poBslhle due to millions of notioeahXe diffsrenoes with those persons* 
Although It is true that different persona hate different heredity i*e« 
bloXogloal equipmentsi the fundamental prooesses might hats the same 
for the detelopment and evolution of the tiny drops of organlsiiaio seoretlons 
Into i vitwwa beings* Xhe whole humanity has oomsji probably fvon a eonmon 
parenthood* If we assasw no Inherltanoe of esquired ohataotoristios then 
how would possible the^ be any slgnlfloent dlffevenos smong offsprings 
of the seme parentage* iJ^nveraeiy* If ws assume Inherltanoe of enquired 
oharaoteristlos* say emphasis on innate Uologloal aad psyshologloal equ^ 
ments is mlsleiidiag and absurd slnoe these am modifiable is ths nourse 
of detelopneat and ev^ilntlon* Worsoter# evmn If ths idea of a nommos 
parenthood is net snoeptod theft awst net be mush individuisl dlfiareiwss 
p 4 *>.«*> the host of beings who etplted as first humans on this esrtb 
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might havtt nht b«en sd jtvom each athojr aa tod^r ths 

humom balngm axe» It la notioeabla that tha primiti'vm man atlll 4a aat 
dlffei* BO mooh among themBoXvaa ae tha people we ueaallj^ £iiid in highly 
oompltoated aoelal BtxuotureB of the modem world* 

Another doctrine nnder thie head* popular la Soviet l^eeia 
relying on the etudlee hgr Pavlov on doge* le eoncemed with the type of 
neiv£>ua ayetem Which lead to different perBonalitii patterns in dlfcmrent 
people (see 12}* WilUeme (15) aleo reported biochemical* anatomical and 
ologipal differenoee between indirldiiale* Eowevert it 1» not known 
how far these differences cause the differences in behavioural patterns and 
whether or not these hiologioal differences have occurred due to different 
manners in utillziation of different organs hgr different individuals* is 
it is known that continuous exerdse masr change the muscles of the bodgr* some 
deep emotional occurrences may* disturb the who^S system both functionally end 
anatomically* it might be possible that the repeated stimulatiom fibn the 
similar kind of situations and the similar type of reactive responses have 
caused changes in the nervous tissues and as suoh individual differenoes 
in pbysiolo^oal mschanlmns are distinguished* 

Another view* in this respect* argues that since there are 
individual differences la strength* mobility and balance (see US* p«2@) 
of aervoue system type-theoiiy oan be based on these lines* Such eharactsciistlcs 
are given by heredity and/or under the control of the endocrine g[laiids(i4iP«i(.0)tt 

ai-«^4w aee»iee«'<l^ 

12* B*M* tsplov* fypologioal £*ropertiei of tbe ilervous %item and their 
Psychological shmifestatlone* p*2i««5i* Xh H*a'domorUOSd)* 
ftaflent Soviet t]feeholog||^|* ^ordc lergamon tress* Itsi* 

15* E*f* EilUamsi ffi>oehancieal individuality t fhe basie for the seimstotronhie 
cottoeffth tew lorki Wiley, 1966* 

U* M* fohnsoit* farchcloy.i a pgsbdsiiMiOlwj^ s^pprai^ lew tamr 
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Xt la Imam tha axlrana oaaaa of each dlfjPaxanoea ramalu 

fixed in tbai axrbmoia I4)xongb0iit} tl» whole Ilia or hare parlodio ohangtai 
whether thegr eve fluted In thah extreme for all of their hehaviour or 
reaot in the other extreme for aome apeoifio beharionrai whether thia 
la the natuml veijr of their a^Juatnent or mdi peraona are mala4.Juated« 

Ve eannot 4eolare aisnifioaiit dlffereneea in prooeaaea an4 neohaniaoe 
on the haala of orert Iwaharviowr^ Ifeariir the erne hehavlour ai^xt appear 
in different Indlvidufiae hut the underlvine: ptooeaaes for elaoldation of 
aooh a hehavioar might he <^te different* IlereoTeri, if eaoh of 
thoae faotQxra ^strength^ mohilit;^^ belanee etc*) are a eitt^e dimenalon 
theae mnat he diatxlhttted nomall^ among the people in whloh a amall 
peraeatage will go to extreeea* Boweveri theae eaEtreme oaaes are not aontro-* 
veralal to the main factor being themaelrea the part of it end an each 
thia doea not create angr diohortoseiQr or moltipartitef Bather to call 
different (»ctreaea of a aingle coninnona factor hyr the name of iterant 
factora la erroneoua* 

f he aeoond eategorsr of organiaatioiie cf preceaaea la anpperbed 
both bgr Soriet pf^chologLata (aea p*se) and Veatemera# BeyIot 
nnderatood t^rpea of nereona acti^tsr iwr '^dlffer^ comblnatione of ^le 
baalc propertiaa of the nenwtta ayetem** (i6| p* S6f) Weptem pi^chdogieta 
foond individnal dlfferenoea In hic'^er j^ctieiie while Id eimi^e 
fUndeaental pro<^aaee diffarencea axe leant eijp»ifi<mnb {15^ p« 99«4£i9)» 
for Inaatari (17^ P* "differeneea emong people ere a matter of degree'^* 

ae not kieeeeakeeeieeeee^‘*^em' 

is* y*a* 'yreemaa, iMogaT' 

mit, Bivehart & W^aton, Xhc* ^ idSp. 

X,F# farloy, fftfla* .lcbif*,..loeh. (donq^lete Worha) IXl# ®e 


16* 

m* 


A* Aaaataai, Mffereafeial iwarefafi^oar Mew Iteemillcedo*, tm» 
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flwee vi«we mm m aanatdtsuUoae w have aivea# eede ahave* 

9uoh organleatiofia ot aisipXe flia^idameiKhsA pxopexiiiee or piooeaaee oamtot he 
treated the root osiiae ot t^rpoloQf,, Ooatiliiatloa 9S baelo proeaeacMS 
ittto i^fferetA oxgeniaatioae ooeara dilfereatligr not ohl^ in different 
ptreone hot dUtfemtlar in the auie glrwi peraon m varions oonailoitev 
On eaoh a baele emde and initial dieorintnation of huntan hainge in 
wLoltMfdlng and haMi£hi« 3sM{ever)i an a ethdent of payoholaggr oar baaie 
tntereat ahouXd be In knowing eooh fhndnneiihil preiperM.ee or prooeeeec 
and the maimer in whioh th^ beeonte organiBed* 

the thooghbe of third oategorgr do not none nnder the real oonoept 
of ^’Individoal differeneee'^* iM|uetaent in the eaMronment dependii on 
eoae baeio lave« eohjeotire peroeption or peofohologioal fieXdt and the 
kind and inteneity of atiaalue eltuatioaa* 9ino« eituatione are generollar 
different and a elngie eitoatlon ni^t he different for different pereons 
or different for the mm perecm at different ooeaeionei the differmiittiel 
behavloar ie but aatttial« ^tdnteanme of eoneept of *>indlMiiluail 
differanoee'^ on the haeie of- aooh a differential behaviour ie not 
Juetified* Bather thie prohlen area i^icmld he the ohtef oentve of attehh 
for the Kiaintenanee of general peDrohologjr a» a eoleinea* Xt ie In the eooree 
of tine that tiahit and oonditioning give adaptatione to eoae epeoifio 
of reeponeee in apeoiHo tgrpo of Mtnatlmm and ae sindi differanoee 
In behaM<niral patteme mtt noMoeahle for different lnMvidiMile« 

fhe eathode of inveeMgaMea for the individfua differeneea here been 
relying noetlgr on the etandeidieid eraninationt <eo eaiaed nental teete) 
vith eephaelff on gemraUiatioit and etatietioil natnipniatiott* Iheiog 
on the theo 37 of eanpllng '^ta oontraet to pbreleel iei<nie«e ehife ehr 
part of a epeeifle eateiial oontent le regarded-an the iwprieeieiAti^ ' - 
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<a wh9l« nm l«i aarfe vagM;d«d the sepresentetive 

far the tfhal« hrenl^i thla e(f»t«ai jnsrhepe* does aot eeeei to helAAve 
an the bnelc lavsi pirooeenee omS thecniT' of hmann T]»haiid(»W'* Hiotica thin 
eyetott ie eenwhlng the Uoofe oet in the aerTc-raon wlthimt aty n oalo^ 
baidLe for Investigation and reoenrah* 


Applioation of peyoiK>logy in vexioue fieMs of life ha» been done 
vithottt a fn?i fcwwledijje of iineJeiRontfll oharftoteriBtioe of Iman nnture 


and doveXopont* Ixk faoty appXioatlon ie nXeo neoeseaigr being another 
aethode of aaientlfio inveetigatlcHi and diooom^t f he tahh of bai^dlo 


researohee ie to inveetigate into the ffwAmmAtiL pxopertlee or prooeeeee 
but the applied xeaearohere are eolely reaponeihile to ewe whether euah 
findinge are ogeaot^ vortahle and genenslistahlef k$ we eee, applied 
ph^eioil eolenoee and teohnologiee have etood on the haoe of phsreioai 
ioienooi Ulw pi^eioe end ohwietxgri aedloine ie haeed m pti^iolo|^> 

Moohenietisr eto« But apiBLiad ptgroholgiee wiih to eetaEhliah oaring leant 
for genofal pegrehologiaal pxinalplaai^ $hle le the isain xmmn the 
applied pegrohdlogtite am nearahing In the daolc and satisfying theotaelven 
on fUUle naooees hjf means of gfnwmllnatioas an the hwais of sampling 
theorsr« l^he «ai% ea^rlmenta^ pegrdhologietp wem Imin to their meponsihiUtien 
of astatUehing pigrahSlogir as emnt solenoe* Vhigr either ignored 
ladividnal differenoes or aooepbed theta as a nooessai^ evil Xw the 
selentiflo oauss (i0» p«0}« fheir msiii Interest remained with the 
fundamental proesssei and as etioh In the topies «f related fiSXds alee 
dstenttiaisg ^se pmeeeees Wm th^r studied %h» pmKLems 

of senaatio% psf^ippturuioai mUMonshiipi and the traxhlag of nervous 


a#iMi-«snw#erf» awssef 

id« Aaaetaelt 
I96i. 


Bee mrlc t t^he litieniillis doti 
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iSraUat "’UmAtfB wm tiaq^i^tisaed ia poiriwptt 

movft exaggevatwl £p]» t^r nt«h«n«v« mb oASgr bftld th«6 piQ^hploggr 
mailt impenitAiiitiai hi bnU tM it aait aim hi ptiiM* ApplltA mlatm 
ieomed ti litoheoev a (10ji p* faHunataljiri the 

piQroholislete lion S^paat owntiQittt and moz« ipicdJfiofd^ ttm Soviet 
IKuteala have hept in themeeivii with thLe tveditioa# lEepieSF (SO) glv«e 
hie vieiit ^ iomeoUiii ta the aeieatillo poll«or tot the etodjr if 
individual dtffiViiiaeB^ aa thlliuei 

o Suooeeeii in the eto^ ot ii^vitel pitj^hhilo^eel diffiXiiMii 
dipead ti a ioneidixthli degm oa the devtlipent of smmil pegivMigiual 
thiiii^t iitd ahivi ill| of ioiurii# an the deirelepBeat of gseaeial 
peohLene la the pi^gptdiolotBr oi peiw»Mlltgrf hot thegr 
depend m the omtien of a eyeteii of pegrehologir uhieh till 
eHmixiite the gap whlob tm eadite heteeen the t»o pe«te of thli 
ieleaetik neneljr the pegrohelogir qf pepiMe pveoeaflee and the piQNsholoigr 
if peneonaClitir **diiv taHlk ie to Und meene tot mslyitiM of the 

pxopoitiei of the *iioiX* and to deoonetvate hoe theoe piaepeisttaa 
affeot bhe *grovth of tho plaiit*^ ^hie oanaot he xeplaoad tgr a 
dieexiptloii of the flom of the mm and olaeeifioatlott of %lm vegeta<» 
tloaaCL laadeoapta'^ (p*S 3 } 


irpto thitt tlae the vHter has daalt idth the pvohlett of «i»dividNal 
diffevenaae" la hvool fUMi ehloh alee eevoii the pxohLeai of iittvo«»iriioa» 
eKtmvendon ai one epeolfio* tkmmrt thie pxetta ie due to he 




iSw lf#a» Itai and V«iv SdUlat %P^d-ejad.t^yafM4ee,.tia 

' I Hii 4 xew< 4 dll Seek do«f iSKT^IsS* 

B*». Toplovi iS^logieoi fvepeeties of the Wamm %ebMi and 
Pij^lo^tsil Haetfeitatiooi* U " 

dMfoxdtBdrgeooa Be»ee» .I96i« 



int tho xicict vhon tixi vlU desX with ^li» piraUiKii 


of Imoti^&tlon^ 




PROBLEM AHD 

THEOBEXIOA,!, 

S £ X T MSI a 


Xhe ireodgnltioa dlffiAmnoeii* I0 mw Ixit 

tht 0 bQo<»i 60 mesiiltigf^l vfBeti 0 <wi« Big^floanoo ie attaolied to 
^noe itnoommoa 00000 oam oae^ to ooMp^hood io tBo Bootetjr^ speoifio sioanlogo 
are ottaohod to oitofa moousoa oirontoi porsona or attii^too iQr vs^ ol* 
mehlng provorBo and pluraodoi oIbo gosoxallootloao or« nodo oa th» 
baoio oi ottbjooUvo o1»0»mtiono 1 a^ tiM followooa^ tb« oolontloto al«o 
Bould not keep thoBtoolTOO olool' trm thio loatro of prodtotlag 
poroonolit^ir attvibatof on the haeio of oomo coomoa or imoooiaoo bodily 
or hehovioimil ehomotoriotioot tike mimy other propooente ef ty¬ 
pology ihng; ( 1 ) alee adtooated a poeeiblUty ef two haaio attitudes 
i& the peyohologloal Mhavlour of human Indlvtdttala# ^ hie Her when 
ego hae an attitude to fape the outer world It le |p ^mr»rbj^4 
when it hae an attitude to fane the inner world it ie ^atomrtee^ 

{%, p«t 7 )ii these tve attitudes are etrikla^ in eentrast to eaeh 
Qther» howereri both attitudes axa preeent la a noxnel pereen« the 
type-attitude eliarly predoaiaateef superior fanotloae are deteiained 
^ the type*attltude while inferior fuaetions remain in the sereiot 
of the opposite one, (l, p# 4 fd) 

<aii>irii4iie eeaaeaeiear 


Ip O.G*ydng* I 
PiUli IBSBf 


Ipndott % %itledge A Kegsa 




* u 


after the pablloai;>ion e£ book In 19 S^» the 

peyohelogiets all ever the vorI 4 began to uee hie texnlnoloiyi the 
conoept of extmveneioekl^roirerel haa been extended to mx^ 
direotlone linking with ph^eioXogleal prooeeeee and morphologjr^ with 
perceptual end cognitive behaviour, with eoclo*oaltural phenomena and 
with pli^atoal and psQrohopatbologlcal disoxdern* Some peraonologletai 
partleularV In J$nexica| become engaged In devising paper and pennll 
teete for the quantitative neaeaxvmieat of these tendAnoles* the 
term wan defined and redefined and vaxloue theoretical erplanatlone 
were made tgr pesrehologiete like donklln, fr«fd, HCDougall, Uhite^ 
taael^, Bingham, HArrajr, Bjjreenck eto, 

the early attempts to denonetrate these relationships 

beoame futile and the Investigators began to doubt the validity of the 

oonstxuot* It use found that Introversion questlonnalree essentially 

measured the same attribute which vert measured under the lead of 

vneurotlolsm** ( 5 )^ the factorial studlei of these questlonDalres 

n 

revealed a general factor corresponding "a genuine maladjusted* 
peyohoneurotia*Antrove*ted tenuenoyw (4)* Koweveri this faulty 
relationship became prevalent# perhaps as (Jollier and Woh (B) 
indicated, due to the fact that most of the questionnaire constructors 




4 « 


Bemreuter^ the Utetleaticn of tests of fatroverslon^raterslom 
^ JJeurotle tendency, boe*.^ysv.oho.l#« 1084 # B# 


Tem^» 


SlM 


y Offlcfti IfflKe* 




K# dolller ami tntroverslonJSstrraveraioni the (Spneepts and 

their Qllalcsl fse# ^cr# ?ag‘ohlat».»198S, 94# 1046*00 
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uaed Froudian (6) oonoep^ of Inbrovoroioxti, and, aXoo, slaod OKbva,7a3?Hoa 
and soolo’bdXlty msm oonptetoljr identflfted with octcih other* p*5S«59)* 
Another doaht erleed ahont the unldineetloneblitjr of extravereioa ^ 
Introvereion edUioe eorxelatione hetveeh varlode meaeavea of the 
aoMoalled dlmeiulone were fotuid vergr Mhrxef (s) etateei 

yearn voo^; and refleetiee have ted me to the oondlueion*** 

• «4***»« that Jhttg hae mhaeinred tutder the term ^^esdiravernlon and under 
the term ^Introveralon* a number of Tarlablee which are not alwaye 
QorreXated ***«« * Xn ehort| an other have oonoluded, It aeeme that 

extravereion and Introversion are not unitargr vaidahles” (p* SSSmSSS)'*# 

We idiould euggeet that if extravereion and Introversion are uned ae 
variables they should be treated separately* oonsldered to foim a 
single oontinuom^ (p»S^4SI}« 

{htttell (0) insisted that extraversion»introvers^^ was 
nothing more than a broad otaster of related trait elements and as 
such not a very useful oonstruot* % beosme very ertrenist whan he 
suggested that 

eft is perhaps worthwhile to mAtee a determined attempt to 
tesoue the lable *ext«nve3t.vs<dntrov0rt« from the •elentifie 
dttsrepnte aad uselessness into whioh it has fallen threu^ 
popular adoption*** 

m m m 

6, aigpmnd Freud* (teaeral intro dnotioo^ nsyahoisaalysis* Sew fork 
Idverig^f iSSO* 

7* H#!"* k?senoJj^ mmeneiolie of nereonalitark lEondOtt* Houtledge and 
Kegan Faui*, i94F« 

8* !U* Starry# ifnol^ati^ ^ 3k»jiki <to*d SUiver^ty. 

Fress» idCii* 

B, s,B, muax, Homa^p mi Pwwwmil. 

Xostksrs* wdrtd Sew# 
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9 «Terth«lei 0 S| iA a review of faotosdal otudieo^ l^oetiole 
(lo) obeonred that although f*tho piotmre ia not aa clear aa one night 
wl0h»4***« ite main outlinea are becsomiag more and more definite 
le aupported the poaitlon of unldluiatlonalltQr of the oonatruot* In 
opposition to OattelX*e ( 0 ) view of the environmental origin of 
extraveraioflMlatroveraiony l^senaH (il) opines that the hereditjr plagrg 
the major role* A recant reviewer (iS) after diaeuaaiiig the result a 
of faotorial studies of extraTerslon^dntroversion published einee the 
tine of previous review by %senek in 10 S 8 | eonoludesi 

«^he present review was prompted by the reoent burgeoning of 
interest in eadtraversion«lntorverslon| and by the fact that 
oarrent assnmptions about the tmidimentlonality of the oonstmot^ 
and its independenoe for adjustiaeuti cannot be iustifled in 
terms of the researoh covered by the last camprehenslve 
revlaw« An examination of more recent research has ahotm the 
evidence on both Issues to be equivocal* and the status 
of exbmver6lon4ntyover0ioa aa a dimensic** of personality 
thus rsmalns somewhat tenuous*** (p« 5 S 7 )* 


the present writer dees not want to ge into the controversy 
of the origin «f «xtmverslon* 4 ,atrcnrerttlon as hereditary or environ#* 
mental factor* So has already arpressed hts view la the previous 
chapter on this mattert Bbwever* the writer thihhs the construot of 


io* 

11 * 

It* 


na, %sinch# structure of human cersonalitgp*: tondoni Methaun, 
1058* 

H.J'. JSysenfife* the laheritaace of &ctraverslon 4 htroveri^on* 



1055* U» 95«lQ0« 


p*M* Oarrigsn* ^raversloxHlntroveraion a# a Himensioa of 
Personalltyi i EOapprslsal* 1060 * W* 8 ihMiao« 
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0xk!£a,Tttr8lo]w|jito]nr9r8l^ as oja® q£ 'tij® moalv lupoirtaait oon0‘txu®t®t 
elnoft thia aeemiB to iiim tfaw organioatloa Isaal® propartlaa o** 
proooaseo of pajroh,®, wxitar ia oorbaialy iabasposted to know 
the condltloas uoder whioh auoh aa orgaalzatloa takea pXaae vtth ita 
algalfioanoe ae motivational atraagth tof the maaifeatatlom of 
reqttialte behavlooiral pattema* He la iatereeted to know how far thla 
helps in the adjustment to the eavivoameatal oondltlons and in the 
adaptations in vaxious fields of human affairs* To his interest is 
the problem that whether these two traits of ertraversion and 
introversion belong to the two opposite extremes of the distribution 
of an unitax^r fonotion or this is within the oapaolty of sertain 
people to face outer world as well as inner V the same vital force 
ohannelising in the required direotion aooording to the oonditions 
thereon* In other words« if it is o.jntiimouel^ found on an appropriate 
scale of extraverelonxintroverslon that majoritjr of people fall in the 
middle way «• i*«« as both nctraverted and introverted « there seemp 
no diohotcMogr as imah and Jung*® view that one t 7 pe««ttitnde clearly 
predominates is refuted* The frequency distribution of such 
observations must be bimodal. The high frequencies at the middle of an 
unlmodal nomal distribution shall indicate that the same vital force 
might he directed both way to adjust with the outer as well as Inner 
world* Hoxeover^ If there is a fixation of ego to be so prompt 
either with the outer or inner world we should go into the proper 
enquiry of the ehamotsristie behaviours eeentually occurring due 
to such a fixation. These ohareotsristie criteria were put forth 
^ung (!«♦ 412 •» 817 ) and were editively simuaarised by 


IS. 


0*0* Ibng* 
162 S« 



lendont Houtledge and Hegen Tsnl| 





Hivragr (U> 


Simstt 1% i» dAnexiliHid tlMit ttm int)ro«»xt«d i» ^MitackBgr of 
IttftglinaU^ iiatvM and tblidcliig tQfpa knen in li(xyi»g inalgMi In ^liumlni 
and in {^xnaenliiag namt Umm and theosinaf It hai batn l^jf^atliaaijiid 
that thaaa attrLtaataa idmid ta hl|$hljr namiiatad tith th» oapaialt^ ta 
tetkaan and pvohilao aolviag# do otiohi nnooxiodi xoaoouslni hao boaa 
deoldad a tettoir ovltoxion toar tho louiiCaotatitiMi of tntxomixtod tondeneiao# 
Alaoy ainoa aatiwrarvtad hao hoaa daoaxilwd ao tha pamn aith 
at saod ax^xofiiiiaa and oacdatdli%^ and teafioi aa taklag adaasbaiEao in 
oodlal aftaioo it io aoonaad that ha auat 'hem hem fiehet in hta laogiaago 
eadouaaatst fhajwfaxa# mvheX abUitjf hao haaa aalaotad oa tha aaat aaitahia 
arltaiilaa far aoctxawraiaa* 

Mhot af <peat»iaanairaa prajiarad far 
ara aithar ’’tsua^faloa'^ ar tyrpa* fhlo mi^t laorai Immoi IdM 

otaia aeotoa of diaarapaiiaiaoi oontrasgr ta our anooft diettitobte 

tion of oaovao an thaoa tva dioaaoiaiitiit aiaa* tha Mitleato had avaigr iibaxtjjr 
in thaaa t|u«atiaaaaim ta ohioh itwoi haira«ar» thair 

infaxiar Arctatloao uhlah ara thaaratioaS;!^ ragaxdad ta ha danitiatad 
hy tha ai^aita typowattltada* Itmrbhaiaoay if vlth the pravioian 
of oalaotind tha prafasnUal l;^pa«^ttltitida aaoiig tha twa otataniaho 
in a psin^l-itna aatraimroion^ntr^ aaala lands ta tho oaMi 
ffosults of tminadal aonsal diatrihntiaa with majoritgr of oaios in tha 
ffiiddla tho Idas of isrpa^tutoda is alnaoh cMan* 

^ viaw of tha ahows dioauiaiaa Urn pralta faiwiMid far - 
iaaasiigation oan ha ipaolfiad no *m nttaapt to hM aaiui^t«at 

IZ.* H.A. Mirray. Eaqplorations in personality. New York* Oxford University 
Press; 1958. 





of e3ctrft?erelott4ntno\fejFpioo thjou^ a teitfe of type-atUWo 
ptofferwMjo, esi on Uto teoi o*itie)?la of vorDal and nnsovioal aWUUoa*» 
Mdantly, two ijg^othoQaa nay taurtaliltoly be framed for teatingt 

llrat« df either of the two t^pa^Attitudee elLeirl^ 
predoninataa on the given opporWty to obeok on a p8raBal4t«ia 
extraveraiott4atrQverflioa ecale then there appeate every poseibllity 
of a binodal freqaanoy dletritMUon of ecoreot tbnvereelyi if the 
aooree are eueh dlatrihuted m that majority of eubjeote fall in the 
iid^oom the J4ea of dear predonlnanoe of either type-attitude 
aeema futile and the conetruot of ertrameioa4ntroversion ae eaoh 
Beene repidiatedi 

$eoond» notvithfftanding the firsti if iKtravereion and 
Intmereion are dgnlfioantly dietingoiehed reepeotlvely on the teat 
exiterion of verbal and »Eie4oal ability then the underlying diepoelUone 
Been undoubtable^ In other vordei if the entrarertive and introvertive 
tendenoiee eeei equally oomlated on both orltetla or eem uneorrelated vith 
their reipeotlve oxiterlouthe underlying diepoeitlone an doeaed and 
the Qonetnct ie obeoan« 




OA P T E R m 


PUS OP SXTO 
AND UStfiDDOtaiit 


Xfai neaefl^AXp pm«qtiidit« Sqt plaitnlag a sreaeaveb 
oA tint pTPbXeoi dlecMBOAd in the previona obapter i» to kaov In 
elear texne wbat va do want to $iod oat« For tibia tt« main ixjftomgatlon 
marka oan to preaontod a» th« toOLiowingi Dooa ttoro aoom mg' aathontioitgr 
la the ooaetroot q£ eatmwr8ion>4ntrovoreioAf ae euoh defined V 
teg <1), to be a real ps^ohoXogloal pvopeneitj? Doeoi aotnalti^i either 
of the two tendenolee oXearlljr pradomlnatee an a beharlonral didpoeltioa, 

In everF Indivldualt lilhether theee two tendenolee pan he put on a 
oontlmoue eoale and dietxlhatlon or aeeia quite independent and exolneiiw 
entltleat Do th«^ aeen oontrax^ to eaoh other eo that preaeaoe of one 
ia reetrloting the preeeaoe of other for none apeolfie funotionaLiwuX 
NOW far aKtra-vaxeloa and Introvaraion are peeltlval^ oorrOlated to the 
terhaX ability and nvoaerloal xeaioning reep^otlvely? Doee there 
appear aay eignifioBVKt differenoee in the test eeoree nf rerhal ability 
or numerioal reaeoning for the eubjeete eategetieed as oKtraterted or 
Introverted? 


In the prooeee of gathering valid eaidentsiea to anewer 
the above (juaetione the following etepa hava been takeoi 

flftieat^en Of eubieotE 

yor eaoh etop It eeened inevitebla to Mtrol or at 
leaet mlnimlee the effoet of ejsbraaeone varlablee* Uxm^ amkrt frei 

<aA *•£<» nuai 

idag« 





-- so 


of ffirt»a?^ri5ioi»4Bt3wrfioa on the eeotee o£ SMttesdloe^ 

rottflonlng oM vos-bal othe** vajiablea like specialised tjjeialng, 

eehool fector^ grade» eexi eto» at#* mgaiftcantly influenee the 

eubjeotfit perfoaaaaeee it eeened aeeeeesjy to eontrol euoh feeton^^ 

With thie idea in tttnd the atodente at claBe only ttm m» hoy's 

school in ISelhi v&:^e eeleoted as the sample* In ellj^ oh3y eighty 

students ot ^&tltan Stlghe^P Saeondavy Sebool^ Vest JRatel HhgOh 

Qould taka part as sahjests In all the tests vhloh vers adsinistered on 

them* dinoe the tests were adninistered la the end of the aoadaalo 

see Sion and Just before the final examinations only a part of students 

YAt ^rAccf . Ou^ of /d o ^^aete'xfAs 
on roll in olass tL only 104 were present in the first session of test 

administration and 110 in the seoond session but only SO students eould 

take all the tests* Of three sestlons of olnss H seotion A consists 

of Arts students and sestion B and 0 having tbs Soienee students* 

Xhirty Arts students from seution A and twsinty^ght plus tvsntywtwo 

students from solenos side* rospeotlvely t^ken from section 1 and 0| 

vere coneisting our sample of ei^ty students* 

8«l««U<m erf tool* 

Wb were in need of those tools which could meassrs 
quantitatively the verbal ability* naaerioal reasoning and s«tmversiv*» 
Infcroversive ten encd.es in consideration with the age and grads of 
the subjects* For the seasuremeiit ef verbal nbility tests 
of word r^aWleiiship {B««be»dha-4t»dharena Farikshana)* and word weaning 
(Bhabdartha fnyana telkabam)# prepared by the Bspartwent of 
Fiyshelogieal foundations* national Institiite of »dacaUo% Bslhi# 
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w<irt neXotttlMi Soft otixs pujfpos## the SaHthaaadi^^JtLrdhaae^^ Siarlkah&na 
le a fo»tar>4,t«a terhal aaeleejjr t««fe ia EiiiAt la wbioh emphaeiB haa 
'been made on bath 'vmoa'twLlaxjT and its piroper use ae well as on the 
exaot vo¥d xelationehlpe* !&k other iforda this teat ma^ 'be oalXed 
a test of voaMi-^flnenfigr* ^he eubjfegt has to flll-np the lalUtiilc in 
exaot xelatlonehlpi as iwceB^llfled la the seet^oei with a giwen 
word* four t^es of eentenoea are presented diffexiog in the plaolng 
of blanks in evexjr possibilitjfr^ the Shabdartlaa Jterana farUcshana 
oonsists of fifty it««te eaoh with fire ohoioes to seleot the appropriate 
meaning of the gXvm vord^ the distraetore are ohosen as near in 
the meaning and sense to the ^ven word aa possible* this test is 
purely a test of vooabulaxy*. 

Sinoe none of the two tests has been standaxdisedn 'validated 
and made reliable these tests were simply regarded as objeotlve 
exeninatione tnolined to measure the abilities^ as desorihed above 
in oonoam to eaoh of them* to measure the ttnmexieal abilities and 
the extent of emtimversloa^in^ nn test in Hindi« suitable for 

olass U, has been found* therefore^ an attempt was made to prepare 
three tssts* 

Qffhatruo^h of tools 

Preparation of extraverslonNdntrovereion soele has been 
started with a eemprehenslve study of the desorlption of 
eriterla* (Ibid** p* h hundred Item questlonneire 

inomsive of nearly all the eriteria given by Ihsg has been prepared* 
Haoh item oontains twe statements of opposite nature snitimi 
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©xbxav^relv^ and iatafowreive tendwioieB aev^, vepjpeifientiag all 
hvoaA oategoriea of thiakiag, feeliag, sensatloa and intottion oa Tsotb 
ooasoioua and uaconeoioos attltades, All huadtedi Itans wera diaoueaad 
with Dr, M,N. San aiid altarationa vara aad© wbara found neoassary. 

Finally, thirty items were fowod saltahle oonsiderine ib« faotors 
of age, s^y lam^iage, and payahologloal derelo^ent of the subjeote 
and therefore eeleoted for our purpoee* The number of items were 
restricted to thirty also aonsldexing the tljne to be given for the 
test. The instxuffbione for this self-rating questionnaire were to 
check that statement in each item which aptly applies in case of the 
sttbjeot taking the test* 

As stated in the previous chapter, the investigator has merely 
been interested in presenting two parallel situaMonfi (here statements) 
qualifying respectively extravertlve and intrevertlve teadenoles 
for preferential seleotlvity hy the subject, aince these criteria have 
been adopted from Jung and since our main purpose is to ratlQr these 
criteria any procedure in test construction like item-analysis, 
standardisation, vslidlty and reliability has not bssn thought necessary 
to work out. These itsms were Just regarded as stimulus variables in 
any experimental situation for inducement of certain specific sets of 

jFcspottse, 

The second test which has been prepared is a test of Suaths- 
matical ability as related to reasoning and nee of symbols**# This 
has b fffn constructed with the idea of inducing thinking and prebLem 
solving attributes of the mind, tn all, nearly forty itens wire constrnetfd 






of vhloh only twonby wafe rotainod, ftaally# ooaeldejdng ibo 
loxii^h of toot in roepoot of tiino sxiA fatigjuo faotors# Baoh aot of 
tho elODtonbO;i for which diceiiptionii arc node ac hcioW| oonsictcd of 
nearly thasec it erne in the tentt 


3^1>er..Scrteft in a free-cnewar teet in which mlccing 
tesn in the eertee ie to he eupplied^ San$ile Iteni 
Ociaplete the eerlee ty replacing the aaterieke liy 
appiopxiate nanheana i 


S, 8, 0, 4 » 9, Qt 1-2* S, is, K 


^0 8tftt,|gniea t , , t(:it^...jli|Mho^ franelstlon conslets of itene in which 
the prohlfint le to chooee ffcm fonr givi^ alterDativeBi^ the 

one that coiqpeotly tranelatee the vwiphal etntenente into 

/ 

/ 

an algebralQ expreaslon, / 



The orangae are eoM a paia^ and henaibae h palaa per 


piece* %i eonebo^ paya c pa^ae for 8 c^rangee and 8 hananee 

which of the following e<|uatii>n will he/ aatiafiedf 

/ 


A# 

2a 8h 


a 

B# 

j$a ‘f fh 

M 

0 


Sah 


a 


6ah 


a 


. 8« Qddlti^e ie oaeehfti^ly a ae'jiee type teat* S^Xe. ^tent 

i2E n p «» iOlll 

ifs' siF*W 
1284 n p » Uioe 
/ ■ 18848 « p *» illl08 






Xo a elmplv mmlt0r<*<»p3ratlos3^ teat^ Th# 
teat X%m la m ia^oiaplele ao3utl<»ti vblab la ta ba 
ooBipletaa a^plj^liig the alaaing xitittl 3 ara« Baiaala..4t.i9ei.* 
BapXaoa the aatexlfi^ logr tmmbexs oonailesilttg the 
logloal algnlfloehoe e£ the aolutlan.! 

♦ 8 6 
8 » 7 


t S ♦ 2 
6*16 

g 8 » * _ 

* * » * 1 2 

Htaalmg gjaa ia a QOttpahlen teat to elaalUg moeher# ^he 
taah la to aoppljr the akatheeatloaX algn that 'will loake 
an Inomplete eq'uatlon Samwle i'taia t 

Beplaee the aate^i^afea hQr the appxopriate eathenatloal 
alga t 

* .^ « 1 a a® 

JL. JL. 

a 

6. Sjfwple pyohl atta £ov acaatmtatlott la whleh ^watatloeal 
Mil aal I'eaaoniog a3pe iawlvefl# ^p 1^, Itmi 

Calculate the average aqeuxe x*eat of the l^^loulag 
emhera upto two lecieul plaoee f 

9 f Hi &0p S6|r Sl^ 49jk ghf l6f 14* 16i* 




Aeaweip 



1Bfl» of fararol^i^ iu vblqh the apprQprlat«i iTojmula I 0 to Im 
ael«oted|, cfofe of five given ohotcee# ae required for the 
BQlution of a given prohlem* Sample itan t 

Whioh of the faHowlAg foroula© would be ueeful In 
eimxsHiying ^ 

{a+b)^+(a*Jb)®t=ga2+gj3,2 

0* (a+b)(a»b) » a®«h^ 

0 + (a+b) 2 tt AK^trS+gab 

U* (a«b)^*s a^+b^^Sab 

inawejr . 

Shie teet hae aleo been need ae a simple objeotlve examination*, 
the trtajtt purpose has been to have a rongh estimate of mathematioal 
abilityseeing the limitations of time and faollities* It is notablft 
that in all of the itenLS the influenee of eonrsee taught aooordlng to 
syllabne is eliminated as far as possible* Sneh stlimilns situations 
are presented vhleh require thinking^ reasoning and probLsm solving 
oefooity saeeessfdlly to deal with* Batbisr subieots are enforoed to 
*.h^nv Bxid find out a solution out of their own mind* hbreover* the 
prerequisite of mthematioal knowledge and its application as sucdi has 
been minimised to its beet# 

^^^n^fltration Of tests 

the tests of 'sa^rsversioa^nti^e'verslon end ittathematleal. - 
ability «**« aatolaistsifed in on# session while the teste of wsapd 
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relaUonshlpp and wojrd meaning w«x» adniniatered in anntlier aeaelai^ 
with a gap of aearior om week, these given in the naual 

eUaorooma duly Invigilated the feepeoUve teaehere assigned to thosa 
alasses in the aehool voatlne. the testa veice adalniatexed in the 
beginning pexiode to avoid strain* fatlgae end disinterest on the part 
of sabieotsu Ho verbal InstruetlonB were given to the students 
except when they* felt dlffiotuity* hoyrever* sonetlmea thesjr veiee introduced 
a Uttla about the task to be done# The written instruotions 
inclnsive of proper exeni^es were provided with eaoh test* excepting the 
test of mathematical al3iXlt3r where instructions were given without 
any example of solved problems. This was done to stimulate their own 
thinking. Sxenpliiication* in this case* would have been rather 
pulled down the pttxpose and utility of the test* 

Separate scores were obtained for both extraverslve and 
introvereive tendencies. For cheeking one item one mark bad been 
allotted and total scores for each subject were obtaioBd for exbraverslon 
as well as for introversion* Since each subject had to cheek either 
of the statements perta in i ng to extraverslon and introversicoi the 
oorrelatlcn coefficient between these two vculables remained minus one. 

A. feu' subjeots emitted some items which neve later on randomly adjusted 
by the exeminer* The maxira marks for each subjeet in this test 
had been thirty* since the test consisted of thir^ items. 

The test Of natfaematioal ability had twenty items in all* 
one mark had been allotted for one correct itemf naximtm miudcs b<dng 
twenty. Hines seme items need answers at more then one place n 




or^t of oiie4uaIf maxlc was gtvaa for partl^jr oorrecfe aolutioiifit* k 
aero maiic bad Iseea eoored fop inoometr or csaitted itoma, Total 
dooroB for all twantjy Iteao wera eollaotad for each aubjoot* 

3ji tb« BQoriog of tbe toot of uord rolatioa»hip and vord 
maaAiiig ona nark bad baoa allotted for oaob oorroot itoa and aoro for ln» 
oorvocit or omitted Id tbla vtissr^ total oaxkB wore oepamtely 

obbalnad on botk 4(M.tem tobandba^tlrdbaran ?ari^sbana and 50-item 
Sabdarfcfaa JaBrana Par^ghoad for eaob individual* the maadsm marbe 
la thoee teeta had been reapeotlve!!;^ fort^r and fl^y* 

tbe rv&alnlug dlaouaalon about atatlatloal troatmeat lo 
being postponed for the netxt ohapter which la ebaaluteS^ reaervod for 
analyBla and interpretation of data* 




a H A ? g S & If 


ASAitBx^ Ann 
iNtEEfRB'EAtlOH Of 
PAIIA 


Vim »£ tJsB And iiAbMtt of mllooHne datn hmo 
betii doalt wlihin tha obaptAV* tha ^totrni^ obapi«r ia mtridtffd 

to tho fltatiotloai tmtnieiat of th« oollioted data and tba 
intAfpvAtations of vooulte^ the f^atlfstioal too2)nlotto« m to 
bo oottgfat (oxt in voepeot of tbo t;yi»oth9«oe franod in tbo 
ohaptor tvOi 

3inoO| it ban bean b^thooiaod tliat if tibe ftoquonfigr 
dlfftxibntlon of total aoonoo on n pasallel4.t«n nxtmwToion* 
intmotaion ooalo tonao touaad Mnodalltfi tbon and onSy than# 
it oan bo iatd that tbo oonetsMitit of oxtmf«fidoxi4^^ 
bao aoo* tmX oigoifioanoo* font tUo a fr«c|tt«naQr polygon ot a 
hlotoe»i» i» Toqniiwd to bo dwsm Aenr of tho two g»aphio 
ropxoBontatloni om oaalV gift do idoa abont tht modal tondonoar 
of tho dlatxibntion# HbwffOf» aomotlmoft it ni^ bo diflioolt to 
juatiOr tho appafont Of obtainod ttodol tondonasf olniM^ ohanooa of 
ovrot on inovitablo» it in hfpothooiaod'^that ifi aatual3arA 

ttwio ia a oompioto dlohot.Qiigr in thaoo two aonatmoti of oataiN- 
walon and i^tmnAotk aadi ooaiatp»nt3^i ^ at 

two oigaifimt Ifyoli om ladM« idea% opoiMng {in tom 
of «xp«otation)i thaio Wb b« ligailioaht mmmm batwoon thi 
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Xoa^iagB of fl3gb£»v«r0loQ aiatl Intawviraloft preforenoea, Baaoe, <m 
»aU l^othaais U 

fib * -1,» 0 

whore, I,b the mm of difforeaoe he1»reen OKtrsverelott oxd 

I 

IntrovereloQ eooreg, ParaeotriQ aad t)on«paxemetxlo teetO of ^odneoo 
of nt seem muoh more ueeful to Juatiiy the teiiidlea<i(f of obeorved 
dletrllxitloa la teana of aosmal dletiibutloa# ’ 

The preaeatatioa of etljmlufs eftaatioae (i.e« itema in onr 
oaae) might affe<ii the reauXta* for thia, inferenoe oboot the worklag 
of the Iteoa ahould alao be known* Bo the itame a0fcusX.2flr dtecriainate 
between the extreveralon and introversion attitudes? Xa there an 
equlTftlenoe of the parts (items) in onr questiomaire? To eaeplain 
these things both dlsorlminating indises and Internal oonsleteniiQr 
reliabllltsr might be needed^ it la Important to note that 

these infOTmations am sample ataUatio^ probably, do net intend to 
satisfy the dnblotta oharaotsr of the problem* the experiment la 
essentially designed to hnow the dlstrilmtlons of the seorea whieh 
tTentnelly detexmlns the dlaerlminatlng indioee and internal son«i 
alsteney reliability rather than the opposite la true* In other 
woxda, the mein drawback in mental testing aolenoe has been to make 
inferenoea about the attribs£»s. of persons on a frame of 
referenoe of their own perfoxmanoee* 

It has alteed^ been indiented dn the pmioni ehapters 
that the ItM of ertxivbtsien end intimrsien are presented as 
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lik« «« ia «a 

ia vlil<0i t!ii lavtiUpctar in iiit»x«o%od ia o’tewuting •Mw #*a;Obioaa 
of poi^cam u %h» i»iQr(MU>gioiil ^imm 

ittalui oil!a«tioiMi niglsiEb lm pwtooaitiO with tho hiAp of tathtoio* 
«oai»« or tigr oUmst Ih moh a flituatioii tho aoooontiigr 

of toot 001441^ ooO otoiidi^iotiOKi Ooms oot roaooa wuih to tho 
aliid of tlM wxitor* Wmmm^ an^hiog (Uhog itm iMuO^olOg 
roii^ltjr^ M^iohtUi^g otoailox4i«itioa| ito*) i« oitahliiOi«i{ oo 
tho troaA of porfon^oo Mng it 3o«i not turn |uftifl«a 
«nd oomdooing »o for to atiliio ouoh oitahliiMi fooeto win 
for tho l»Wrpritotlo«» of th» ««»• ijofforoonooii in a f«o4hi«ik 
sumniv* 


2h o^mpinahenijd^ of tb« fUnoti<mal rolotionihipii of 
ooetmipoffiifo oni intr^rilvi tondonoloo roopootioiajr with vorM 
ond iwthMBAtlotd oldUtioOf %km proanot ntoftont oorrolotie»i 
oooffioliitt iiinii a good iniioator* Bowovort a pooolhi'Utf ^ oath 
dlffoxonooi taiQr ho oapooM hitwoon tho oatoMO oaoois fhii 
msKOoho thi inwootitfotor to hoow tho otaniaoi^ orooro of dlffironoo 
in moan iMkofoononooi of thooo oatsm groio^o* It Oooo alio now 
noetoonigr to ooo» ot ovoaor »ti^^ tho idgoilioanoo of ohtd^ 
otatiotio* 


! 

t 

fho ooofii for 104 iniiidfiiili on lxtawid<mwM 
•oalo aoo inAioatof in tohlo X oPoof with thoir 



8i 




^Mqumur mm flddim in U mh n ^a&mA 

a#vUUoa of «.sf, An mMm of th« moAmtA omr of loim 
fOKHttio <«*• 1, p,m) mm» to o«»8 md for 


doviotioa igr fomtU c^ *t 




*CXbil4«ji Pti74) it OOKO0 to 


tim otftaAvtra omr of %4 ooiiWLUtid i^r ilio fomuU 



*• whovo 8 if ttM 4iff«xi»oo totifooo oxtromoJU^ ooor* ai^ iotxfmimioa 
eooro for « Atagl# irditiitiol ind u i« tto mtor of indiiiiiSttaXo i« 
tho Moplo Cto4 ia «ior ^at > * wbioh eonoo to 2 t@ 7 « f to |>ora»am« 
iroiut of gi(toiiot *0 t diitrituttiim for iwt tfogroas of froodoo (to8 ia 
cKur ««B0) InAioato tliiii mXm id.93ifioiuxt ttl both ^ siad %% iootXo* 

(for iPiso tbo oni S9S titei or* loopootivoit^ oai itd9» mA 
for mm tbooi-M* «« 6 d «al f «00 » ooo ft Umo 


To toot tho goo^MiiHi of fit tho oaq^toM fro<poei0ioi 
for A moMil ilAtxibotiotk ifovo oitlOAtiid If ottoiiiiAg otAiifiArft ooaaoA 
Igr fomulA f IkttiA^ tl# A^n^pdlAto orAiwitoii (8# f aIXo Xf»pi44) 

CT 

i»d doritlAg «3^o«tAd fTAq^tmoSoft Igr foxanOA f« o ( 


u jr*p*«temo% 
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Ib»Tf Vg, oUauUHta tonmia, ^oh go,4U^ 

Ih» P*rawiUXe vain#* of tlio oJal^^oquoro dlotaA^tton for 19 degreeo 
of freedom are 52*9 aiJd 58*0 sroopootlvely mt 85C and 1?6 level®* fhe 

obtained value ie iualgaifloattt and tbe 0s ie aooeptod* (eee Appeadlac 
Table II)* 


Auotber test ueed for goodiaeoe of fit uae tbe Kolmo^rov«» 
Smirnov (one eample Wbawparametrlo) Teat* The oumulutive proportions 
for axpeoted and observed frequeneles were caloulatod and the 
absolute dlffereneee (B) between the ogives for fe end f^ were 
obtained (eee Appendix; Table III)* The largest B equals .0255 whloh 
is Inslenlfleaut both at 5^ level and level for vbloh imluee are 
veepeotlvely *155 and *16 being calculated from the foxniila given In 
Table £» Siegel (4tP*261)* 


The item-analyaie msi performed aooorAisg to the iBetruotlons 
of Bavie (5) with the help of the known preferences of 104 boy’s for 
eactraverelon end introversion statements* the percentage snceesses 
on extxaversiott statements of upper and lower groups^ (2T and 28 
indlvldoale In the respective group In <mr somple of 104 students) 
the upper group consists of those who secured 17 or mors marks on 
eoctraverslon scale aiad the Iswsr group conalsts of those who secured 
12 or belcw) indicate the disorlminatlCtt inden oa the ehart provided 
by Bavls which are presonted in the last cclumnof table 17 (AppendUtt. 



f B Bavls* data* their acmnutatlon* interpretation 

«nd*‘iira In ■fc.wwt ^^tuationl Cambridge* MaaeaohuBettsi Graduate 
af ftiu^tio^ Harvard Bnlverelty* 1949* 




In the upper Sft% group a * aumher ef RT etudenta autowatioally f»a4 
eone above or ou e eoort of 17, while In the lower 27sS group the number 
of atudente vaa ooeipleiied by random aeleotlona of 8 atudente out of 
10 who hud a aoore of If« 


The equlvalenoe of ItemOi for the purpoae of seeing 
"Internal eonsletency" of the test^ has been oonflrmed % the Kuder- 
Riohardson Formula fo (see 6^ p* 300) ) 

/ *- 

*tt * ^ ) 

where a is the number of lt«&s in the teet (30 in our oas 0 )> p Is the 
proportion of responsss for introversion and qi» is the proportion 
of responses for ^raver^ion* Ihe reliability eoefflclent ecmies to 
0*8f (see Appendix table ?)* 

The produst««(Nienet oorrslatlon ooeffiolents between eacbrarorelon 
seores and scores on the tests of Hathematleal Ability, Analogy, and 
i^iTord Meaning were found respectively »076Sj «06S6 end '«177f | nil were 
found inslgnifiaaBt when these were estimated by the fomOa 


t a — ' .. £»«S61 ) 

*ep(SSSd 

whioh has a student^s dletribiution with ^ degrees of ^edcmi, where 
r is the eerrelntlon eoefflolenfe and S is the number of IndividualSj 
(t»s are O#«0» 0#8e and 1,6® respeotiveqiy)# the percentile vslnes of 


6« J.F* dulliford, pothgdi* 

Qo«, £ac#f 1034-tt 


Hew tosh I KoShMSwitill look 






t for B"60 Mi «rtS0 on *,00 «Bd 1,99 nopooUnV «t St lowl at 

eiptSIioaam, Ib» mtiar of gtwMa on nMoh tlwto stallBUieB won 
towa mvg 80 aaly^ 

®hs sigialfloaxifl* ot so»r« for est*^© obbab 

oa EjrtjaverBlon-IatJcovBreiiQa Soaa© wtjpe caltMlatBft f&x Matbematloal 
Ability, Analogy, ©ad litoxd Meaalag toBte, ThoB© who sooired 18 or 
owr on tho Es^iravoyBlorui^ntrovoraioa Soale bolong to oxtravort group 
and thoeo Boozed 11 and 'bolow woro oatogoriood aa introvortB* llo toot 
tho null hypothoBifii^j^*/^*# 0| the forouU utlllBed for t beooooB 


t 



whloh hoB Btadoat^B dletrlhatioa with degrooB of fxoedoai 


where I**# are the mean BooroB for groupe in a given teat {646 and 7«0| 
I94S6 and SQ4 and 87«2| reBpeotlvely for toBto of HathenatioaX 
AUlity, Aa’^logy end Voxi !4«itningji, if^B are nunhorn of indlvidnaiB in 
reepeotlve groupB (U end 16 in oar aaee reepeotively for extraviurtranti 
introvert grwpBf who Boond 18 or above and 11 or below) and f^equale 




at I 


^ y 


Hj. X 




1L + 


■ 

hSt'z 


(oee P4I66) 


The reeoltB oome with the t vdlnea of 0^634 and 1*88 ^ 

reepeetively for the teate of Mathwatloal Ability, Analogy, and Word tehw 
in g I all iABigiblfloent olnot the peraenAile dietribntion tf etadenh^i 




% idth 28 iI*g»M »t tiMdM ia a. 0 » at S» Una tC algamaaaaa. 


ILI & 0 q a a I Q 1 ^ 

Altluiniij^i At ftawt thA die1<Fxil9a.tl«tt 9it •jetxa'mreioii 

■eoxes (fl«« Appwidtx lable I «ndi Figure %) appear* aoiaewiMt plal^kuHie 
whlflh »lv0» a dottWi about the nasmaUtF of aiatxibuUoa attd appoara 
to toad towaide Maodality, both ohl^tflqoaxo and koljnogovov^Mcnov' 
toati of goodntiBs of fit tond more and more to ootabUsb the aottaality 
of tho diatrlttttioa» Thaeo vaSaoo of ohtHMiaafo aad S axo fajp far 
away fvon the tbIuoo required to be al^tlfloaiLt and the probabUltlee of reaX 
dlffereaoea are too Xev« Sstverer^ the devlatioiie from the meam or» 
la other voxde, the dlffexenoee betveea ejctraTerBloa «sA latroeeriloa 
aoorti ieen gesKiia dlffemeee ae ml^t be In a aermaX dletribntioa* 

the rellablXltijr eeeffloleni of »$Si (althoagh net too high) 
Inaioetee the reel taXoi of the Ihcbrayeralon«aXatmerelon toeta elaoe 
it ii notable that n» a pylori try^oat aad Item anelysle haa been perfonmd 
for the eoeetmotlon of thle test. If thla vooXd hare been dmne not only 
reliability is Inoreaeed buta perhapOa the platyearUo sppoaraho# at 
first glanee la the distiibatioa ia raaished. It la inportaet to mte that 
only IT It^e oat of 50 are sigeifioaatiy dlsorlntaetiiig the indlridaele 
for eartraYoreioa or iatroTorsion tendeaoies, however, tho dieorlaiaa* 
tion iadioee for these items are not too high aiiid ranging between *80 
to .54 (eee Appendl* liable IT)* ^heee fesalte Indioate the meee ef 
low reHablitly aai diaorepaneioi feand la the tl^etriintie* ef 
eooree. Although theft iadieee ebtaiaed £vm upper m end Xtetr M ^ 
iip^e d« not glTt good TsXttti* the diftrllsitiean of tt««* 8# f, Ui 84^ ^ 




m 



2T «iA 20 iftto or ItKtroforotoa mn (ihio Appooto 

tibli t) for all 104 wTjJoota in aai auoA diiippol^tiogy aino ^hoir 
aiatrttoioo ippoiro took ion ataUar to tki Oiatiilmttoa of total 
oflonc iito oitianreioi and Mrovonloi oatogor^e 0 ^^ 3 !t ioi porlupai 
duo to aitll aanplo of 104 ladlvidualo that tbio diaonpeua^ la poniaUig* 
Sowmr, ou otkor »oiu41ao3diluatlog Itaii tho ^aoolol^oalnUUtjr’* i«i 
ptM^i playing tbo laiu role for lulUiitlQi of aubjoota to olutoao 
oao apoolfio otatodioiit of tke too la tkeoo ttaia^ 

tbo oiitavioa ueaauna of nattetloal aad varbal ilidlltlofl 
for iatronnioa and axtrarorokoa nspootlv^ oould not aitlaiy tho 
pnguppoaod typotboaia* Botbt tbelr lou oomlitloa eooffloloata vblob 
von foui^ iaslgnlfioaat and autjaot to obanoo fluotuationa and tk 
itaadatd oriora of diffanaooa la loaa aoona botveea eitmo gnupa oa 
tbi oritorloa toatei ladloate no Impaot of oittravonivo or iafcronnln 
tindoaoioa oa tboao ibilltioa# It la iwtiWo tki| alaoo otbor faotora 
Hki igif aiXi gradO| aobool ito« won ion or loaa ooitrollodi ao 
ooaooaitaat or Intirniiag nrlaKLo mm to dotonlao tbo pnaiat 
outooio of roabltii 




IIUJ JK I 


QOSQIt^&lQSa 


Xn q^UiliXioatloa £07 the eategoxiee glm la the Ohapter t 
(p«6)i the Bxitieh piQroheleglots uaAer the Xeaderehlp ef %aei}Q^ eea 
he put vmder oategoty one. Th«y «re prepia^tiag fQt the extrameleaw 
iatiofereloa an Inhexited oearologleal feataire detemintag the varloaft 
aepeeti of iawaA behavltwr and ae e»wh le a aottplete dlehetoeyt Ae Willett 
(1, p. 16T) etateii 


’'Xhe baele eoneeption related latroreridop/eatraveMoa 
te a poftolated neaxolo^^oaX mhetyueti the partlotaar halanee ef 
^ M -hiaft/aatiflitatioa tendettolee oharactejialag the oentipel aewMf 
ayatMi of a paxtieolar IndlTldeal* It ve« laggeeted that a etate ia 
whleh lahlhttoiy teadeneiee are apt to predoalnate eharaetejiae* 
the lactrafei^whlle the ohveree ehameteilaea the latrenrert* Wat 
olearly the meat pareiUmiotta aeielaiy to thie hypotheela towld allw 
of only one aade of aotlvl'^ faf euoh a eutatruet*** 

Oa the other wdsremet pey^loglfte Ih Awetlea either 
txMt thli ooaoept a aleloading aad werthleie helag l»ralidated 


1 el. laiuttf Miiasaree of lewsalag mJ 

■ ?at’'j;!- jgw g n B* 



doaditlCHlihg* M K»l« 








m thi ]!Qrpoth*elMd orlt^rl* or m o«vironaettt«l aaftpfc«itioHi a alwfaotoriotio 
toqulxid <lmi»g tb« lljfe d«volopm«at, is tndloa^od ia Oim^or H 
(p,U«i5) tlMiif p^ahologtatie art tt*y nwoh dlnappoiaitad idth 'fcha 
odiuftittot and Ifttand tp through it out from th« Atm^in q£ psyohology* 

Tho proiout otudy oroMMmUdatoo tho finding# of Mosioon poyohologtsbo 
In it# full* The rosults are aoro or loa# etoito to then#® found hy 
piQrohologlet# like Murrayf Quilfoidi Oattell, «to« 

Ihe three eoatrovereiil ieeuee aoiady relAted to the 
oonoept of extrevir8ion4ntrov«rtlon «ret 

(i) Vhethex esdriwrereiouMintroferiiQu eeeme a uortbirbile 
oonetitttfb in the ftild of pe^ebologgr? IJoee it eotueXS^ differentietee 
the people into two eeparate oategoriee of introfert and extravert? 

(a) Whether theie two tendenoiee oan he put on a eingle 
pontisnone eoalef extreee eeeee of tbie dtneueien being extxaTerte and 
Introeerte? 

(g) Whether theee tendenolee are noquired during oae»e etmggle 
of Ufe ae the adiuetmeHt to the enviromeatal foroee or mm inherited 
fxoi generatlonoi probeblyjt gained in eoneequeaee to the lewe of 
evolutionai7 pxoooee? 

f he preeent etndy doee not raUdate the eenoept of eastranreloifc* 
introeeridottt d lealorlty of pite^ hare been found nere entrawrted and 
Win itttwiHed, the dlgt*i1«t4e» of eeoren hae Usm pretM 

a nomai dtetidbution# end hanooi the i^theeie of btoodaiity h^ been 




JU 8a«^| tb# traopietw dIobotoiiouB ehamb«fi«fele 
eowtmrt ©iNHwri aM fietltloa#, Hane^, to pafoiong %u 

profeiwi »f Ttnug iatroTojt, la %im Ugbt of -febta study, 

iama alslaadiag gad haiaful* is a dlaoosioa of pouBonalliy, thla 
oonatwot dots iwffc ssm vtiy ustlUl la the stady of psythologloal 
plrnvimmukm 


th» tta^.saoiss of txtmvtrsloa and iat»o?t«sloa, in this 
sti^f, nxt BOMurwl aa a oontlnnoiis soaXt* Hfewtvtr, the sooves htlng 
olasttxtd on tht liddlt of soalt svt la keen oontgadlotion of oonUnulty. 
Slaot tht gosXt pvspsMd vss Itself dlohotonoas, sxbmmsloa and Int^ 
torsion being eorrelnted ptrfeot negatively, there van no ohenot for 
the anbjeots to ohtok sore and more statements on both the sides, otherwise, 
oasts of eoetrwt lixhrofss^on pins eoctrsmt tachraverslon, perhaps, vtold 
hats bean appeared# lll( tan easily be Inferred from these results that these 
two tendenoiet axe, probably, independent and exalusive to eaoh 
other, 

no dLehetesy appeared on our stale for ecBbrater^onw* 
iatroretsion both asswsptions of inherltatwe and aoquisititn of these 

$»m wwoBstMlKg. *«»«, ** M» mw vnatituA •!>«» 

uiHqiiiTooiaitr «f t» ''‘d-#*'•*' ^ 

fli n t,mffltrti, lto»«w tl» P*W«* Mliurtnw* *• tta 

1. 1«« »«*»* «* •**"* tl* 

ahwurun. fcwrttolwi. It ott t« wwttM tli» ««• tlWl. 

m **»• 

Ojmair »pp«*>* *» •***^ “***• 
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BlAiXax t<> t}ui MMXts of othov tJao ooitirtxuot i» 

not wiifiod on tiio oafitorloa vaarlnKLoe* Bowevor, if tho theory of 
noquinittott of tbo aimoBiionn of wttmvoifeion bM Intyoveiroloa le 
iL0O0pt#d iA Iff tiwbi slnoff ijhfl oUbjffCftd of i>hl0 fftiudj^r ips^ in 

•thi P3£00«#II of <J«ir«loi»i«at, no dociolon otm bo tsScoa on thio point, 
lforoovttT|> innaturo poroonolitieg am lanob mom fi i rt4, ifl >y to oaob otJbor 
tb«i tUoim whioh bavo gone thmuib the oompleadUoo of aiultiplo neoa.e 
and dcrando of lift. 

Although it hat been keenly tvied to make tbia atudy at 
oonplete Kt poatible them maained many dlaorepanolet in tbla 8tu4y» 
the inoooialatanQitft of Itamt la theiv diaoxlmlnatlng oapaolty and in 
oategotioai mjarttwataticm ahould be moovemd ae far at potalble in 
the fnlium atndiet of thla type^ Inrge tample thould be taken from 
raxlont apeoiflo popolatlona of taan indlviduela end rented 
replioationt thonldi be made to oonflxm the hypatheala* there appeart 
inevitable need of the oonatruotion of an aEKbittversioojNintroveifsion 
•otle of type at imt need in the pmeent ebady* Bepamte 

teaptrimentt tan be peWfowed to take the perfoimanaee on the toole of 
iacbrtt*r#lon-4ats?oy«Ttion at one time and to tee their impaot on 
orlterioa vajcdablet at the other time, the tools maaeurlng the eaciterloa 
mriablet wutt be veil oonttmoted with oemplete ite«-aaalyei», 
*t«>d,rtlsatl<», «»4 P»« 

iniof rtmOa !»• bmmm®* 

•HOT »n4 attnmum rtouM ^ moeil*,* ta ««**»* rt^wMoal. 

!>r.MtttM» "WtoS ftp •**!•» *>? 

u* ifll •«««« »* ««»»««* fc* •«*»«■» U 




fur M iMfilU*. Uin oaajr n na«ii varic aaj rwjpenrtHlW^y oi» 
oan rtgnittaMtlj U %» tt#4,wrt»a4 «ai pwatat th, esatw- 

ii9U«i of thi ooiuttumoffe of fixtwvox^lon^ji'tajowreioa# 




iajlHAM 


atOM tlM phUIokUm «t Ang'a » 




ajftgleal Tamai la 192$ 


ooawfe ^ )au$ bMa vxWnSna t» dlmtiw 

or ix&Mtfi XlTtiii IStio oiktIi’' MOOA^hii flw lihlifl t^lo !foiwCL%od ia 

tho vi^dli^ of tb# oooitxooii nunmif^ji iMitoaroboa In Bonnokto tUlK^rotoviri 

In 1*0 dwodt, ao» «al « 0 SS» trtod 1 k» ti» ow^ 4 

oonttovtrfir bituooa InoxitMn sad Briilah piiyMlogiito lo obilX povoistli^s 
la tfala losofit. 


To tioklo tlMi pvobliM la tbo poimt tem l^rpiibhoffio wi»» 
ronmUtodi (!) Xf tlihor o£ ting MctsmmlQO oad iatmoi^oa olooailjf 
pfodMantoi la pifooiui tta diotidliitlm of oooaoo tsT pavolXil 

itoa aabfimialoa^ii&asi^ hoaXo mob toad ‘bouoxdo bdaodoXitgri 
(2) iiitolitwtoiillng tiM Hoitt U istbvmoolott oa& labmimyilm m$ 
id^oinoiatlj diablissiiobod m tbo boob oxitotbon of imoteX «ad 
awiiiooi dbbUlf biw aolMdiariitC dlm««tbloai ooim aiidmbbsbX«» 

To pibte mob aa ovldomoi boobi oa oabsotifiyiloaw&a^ 

•ad atbtaUoa •btu^awi oowobmobod oaft b««t» of modi mlor 
and void oMMliai bofxoiNHl tm m IiOfMMiab of Vhp*oXoBboaX 
Thooo fooy boobo oowi g do l o l o bofod oa blai obHdoabit of 
oloio U ob liilbm D.i.T. Br^ So«. BaHml m two oooioloao tobtXWag a 
nmlar of t$i la Oil t»b oiOl 'm ooama fi»r oil bbo f«*» bifbo* 

Tiiw ffi.t tft i«o*o ^wfld pfbsswofiioa omoo to U vitb oa «4» 

0f8,fr, f m oofw Of »ma dlfCoymiioi 

fcrth H rr* ^ i.~i- fi» 




far goodoata of at tha valu.« of «o.4l o«a .QE both 

ItMiiftHfioftitt. Tb# il!0»«o*uay*io rooulte ehmr Vf it«&B dioeitoimting 
ttoA 8 ittMui opptor to tood dleorlniiiotijQgi hotrovori 
p*ri«p» to to WMOI B«ipU, Tho tofr-ftitortoon foaaula 20 
gtrao ft ifiXlibllltgr iWffaoloat of *82, 

Thi ii^rodftot ft O fttat oorrilfttlou oaol!a<d>09t$ botvofa oQctrftVftriKLoa 
ftooroft ftod ftoosoft m tho iooto of aathoouitloal abllltyi anaXog^^ aaft 
word wotaiag woro fotoi r« 8 piottol 3 r.oe, »06* .18 all in^gatflflaat, 

Th* parfowaiiat of toxifto eaftoo oa «9Ctmvoroioa«4abroverolon ooalo 
for ftooroii on iMthoMatloal «Mlitar» aaalogjri to word meaalag glroA tbo t ^ 
vft'^ut of iii««]i ftooxv diffor*a««i rooptotiyol^ ao *41^ .62 to 1.98} all 
itofolfloftiit. 

Thft rtaulti toioatod a nomility ia aotabatlon of oeoraa to 
no toftot of wKf ttooaogr of toxaTomlon to intmoreloa respootlyoXy 
oa vorbftl to aatboftatloal ahiUtloOt llhooo rooulto ouggeat to rejoot 
thi li 5 n>othi»Mi to# ft orioa to thia itudjr# Htovor* th« noooaslty of 
nor# porfoot »toi#i to rapHofttioan ia tftrloaa altaatito i# 


iwphftftlto. 





^^*^**^*'^ Simf loKki TiMi ItMPlIlitt 

*>**t^^ trfr^T- awsink. tte xmmtB ft)., 

liiil» A* IffTft IffTfffi.lWtf tit tnlitlililtflr 1 M«ri 1656 * 

Qiiiiiwitt#irf |l«a« TlM &ibrl«tUoii of Toato of MfovarsioioMiiioivti^^ 
•ad Smxotio Xoadoiiaf* L.M!k,MsMi^* 6# iU^^U 

dftrrlpa» {*«K» XxAmtirslon4atwtvii<m Ah • t^ooilon of fomiuai‘1^1 
AAiippntAial* ftiMlioU dS9«^60 

n 

XcHdeovii Mt I 


Aatotftiiy Ati A faloy^ f«pi, 

tbi Huaillia <}o«^ Adse* 


iomoVi Bftt A SH«b» U« Xbi Qaooopt aad 

t!wAtmtiio«i)rHi«» m$. ftA* mium 


$0 iblUWi Bt 
tMAt ^ 

a* ])tfiti# f»£> 
Aiir h 

IQ* ItefiHf ftB« 


IJtfitit A IbagMf (CmH^«}» 
aior Xoy^ I BturAi AA»« 
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XKtniToraloa and B«apoaa#i aad ftaUabUlt^ 
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;fpj".. 

1% vT ^ 






I 




I 

\ 


Jtopr 

TT^q £,^ ^ tjfp^ 

5 












• •• ‘ • 

^ ^ ^ ^ t^TT ^ 'f^ 

I ^ ^tT'fr 'rfr^TT ^V % £rfx ^ v<t^ fr'^ ‘•qr 'Tot ^ i 

^ ^ ^7 srtl ^ t^ I . ^ ^f FFiTT 

'^'it w fT5^ ^rr it (- ) ^ tmp\ 

st i ' 'Wt' ^Tt^ t^^fR =T '^RRt I e.T’THt 

5TR ^t^TT § I 5;rf^ ^[T% ■f^iTPC ^'f ^ ci^ f^vfR vt 

viz «-') ^ crfz FTR ;t. ’-TFT i^fr ( v) cfTT -f^jFT ^ ^ 1 

■ ?3TIiHr‘ . ' \ • • 

' ' ”'•" V I 

(?) V snr jRr^rr enzr sir^'-n?#. 33 ^ jtr ^ ^trit 

1 1 

v^rT sps^ ^.-R ?TT^f qr cjcRt- enTR^ ^rrf^ 1Wr !? i 

^ ^ i^fpr v> Rt §srr,% Cjcr; ^ oRtfr 

^ ^‘T IT (-O tt -pTvrpT ^rw 11 ' 

(?) \X" -iT^- sT SiT^lv ^ <?r ^rpTT - pi ' P- l cl pT 

x^ £,TTV ^T jqtf^. ^IRT 

^rr t i , 

V 

^ -pi^fr -sq-pr ^ tr;^ -;qfr vt l^rR IRTTTr 
^ qq^r ttit ■^.'Mti^ q^ £-rf?qsi gcTRT I 3 ;ct: \t 
S-1Z ('■ ) ^ ftnc V q-^ ^]f\-. (v ') ^tt ^ I Tfp^ -{^ 

?0 FTxizf 5Tr^,7. FTR ^ ^]7 Clfr ^ 1 I jrR qt 

* ■ # t 

^ ^ qrt W Ft Tt M ^ f^iTT mr 

^ eiTt 'IT ^ ^ ^ Tfr’ I, sTti ■pF?rPT qc[ ^srt i 

"STR T^t FTr^lv FTR ^ W TX %fr R" f^TR OTRT t I FTv'Tf* 

« • ^ 

‘i' I Z3T I II ' ' ' 


(?) tk FrvTx ^ %?yt.Tf qR ^ 4 ;3rTi?;rf i^mr t : 

/ ^. Ksr qR it^ 1 1, 

R" RTH itR. f-),._ - . V . ^ 


1 ,-dr " f 



("^) ^ GjTcr crc -rr t< ‘rf ut mTo C. : ,r .,--■ 

^ wnw, ?fiwr iv fr^i, nfer, .■‘§t>" h ..?• . 


errq^ 


sTRTfsRf ^rfr’ I 
’ errsifcTcT 5 i 

(^) GiTq^i' hiM ^ ?it trr x>rr-i !* "j,t 

it I 

^ TO rf I 

(V) rj^Tsqt vT T-ft^ g^TX w-FFs' ijiRT CT'r.t if F '> f 

c,^ £ft:t ^ ^Fni ":7vrr ^ i 

Ci) 'Tfriwtr # qfr ;vVf 

0|T’7 c’7?;^ f I 

^ 'TT^IViRiqf st FTiTF t.'FT .’"'>1 •?' ■*! | 

* * * * 

\rFITf%M JW'kF GiTFit" g-.ltf jlfXtJTT 'Kr '' i 
WR[ qri sfBgF vt,:,T crrq qx?i- ..,7*> t .r-.j . -r, 
TOT FI 

V, qtrftfW ^ cTq ^rm fr nTtfmf f 1 " vxfrj --i^ 

'^iqftf^vit* d CiTq-.f ' t^^Y t I 

C’^) ^ 1 -- ^qrx sTt errq ^-rnvrt' i-mpfrcr r i 

^qj"! ‘it evrq xtPf^ ,< f’ i 

.■pntr FFfTf^; qsqcfT ■s;rnr7m ^.ttA t’ -fq tJ m ;.t ~nt 
^ ^rrq ^ ^ ^; , , 

mrte ow ^rf^ ^ - 

GiFqST ITT TOT tM ■ ■ ^ H -F.^T . 

f 1^^ =T --t't -,i5 

I. tfft stsj <1T‘II fe 5irf snijr 5|SHT Ei'giWTTCf srrTTTfr tt® 
5>t^8rm w 5i|g ^ ^ ^ ^ , 

^5qtr % I 


(5.) F 


T#T 







■yrTTf^RT T.-|fp7T ^ ^ •^■rv^ v-,7f^ 

;T^q SiTcf ^SIT^ % c.T’:'!^ Tr$T Wt^T 


^THTT % 1 


jrnTi?;!. ^T^iq, t*i c,Tqd ^ £,tfeRT I -pF^ 

^p:cF^ qx ^ ^ ^rm i 

"Mt qicf T't ^-TK civiffi; G'rrq';^^ t^fr cFq ^* 1 , 

' ^ £ 7 rq#.,q^ awr I', ^rn=q?r v.t ^ i 

■ «iqr ?fsT i^i:#r q:Tcf ^x ■f^'=^q-i'Fi'=T q#r'’'^ ;v%- ^ srr’Tvt 

iTsTT 3Tr>7 q^fr '.i ' = ''' ‘ •-. 

?V) ' v-iTasT pl^’i' wT^t^ '^’’ 1 ^' ^TnJ % I 

HieFTT vt CTqvt 3 iT 4 ?f Wt ^ I I '“'' 

“.TTq erqqr ■PFriq ^ :c,Tq i ■piT'errqsTf e,T[^f 

^'xf e-rtr ^ sf!w 'X ^‘1 i?r Ffr tw i 

fq^q v ^ cijq ^ w 1^ Tf¥fr 

■sqcfufpf jftr Ci'lHfll' ‘'^'iTq CTTqTf“qFT ^ W I 
^4) sT, cjq ert’^r -ftrirr^ ^■■f^Tt^ ^ q ^ qn^ i qtr h 
3 TI qq; qq vt^tt' »-?r ‘jn-fr s.^fr ciTq qq^ qfr vt^ i 

M'q^ l^qTTT^- afti -^Wi sn*-uc[T ^ 

/ , 

^ .v ■'i^ errq ^fr ^ I i 

c.TqNrr -pF^, jtr: -fTrq^. xrxjr^ xx qTqrf^ Tim* f i stP 5 
^itt^ "i^Tn:, 1 ^' qrx ^r otf^- qrqr tt, fjq? ft 
q#r o'lT^' I r I ■' 

■P.Tinra CiTq^f q'^fj -Tict i fqrr etr ^ 1^5^ fftrt fNT i q 

Tst aFRTf -fti^ qq -ftrsT^ ff?r ^ r 

) J!T^ 'PTORTFlRq^T ^ ^.Tq sFW ^ EiV qwq $ | 

pq fr TFqif st t^p^mm: si^rr cijq e,f^.T ^ t' i 
^£)2;T-5rrq.F 1 ^tN qr si-re>tqqT tt^ qr-^ft m ^ qfr ?rtcr citr i7f=tfW^- 
. # E;fqT^ sT q^Trq I l ; ‘ * ' ’ 

I ^ 

^fi-3fq^ erFjtFiT ij ^fc EiTq qT^: ivm' wf qiif I' I 
Xo) , ?rTt;*r^gf^ £Fq siTT ®^WTTt’ qJHt q o^rar t I 
q, qq-fq Errqv |tt t i 1^ ^ sirq 

■s-RT qfr n qr^ I 



XI 

'^V9) f?; 

IfT, 

W\ 

?0) Efi 

XI 






EiT^ ?Kkrr '»jTi "iw •■ ‘' "“* ‘ *^ ' ' 

%r sipfT Tf^ *? I 

oq^ vt ?K^ ^ E)T-T^t ^ 

frv^ V 1^‘ ^ C.^-F,T'V r iv? :i’;nr , ,qT 

I I 

^ vt: '*^' ■'' ■-■ 

qrg ^ 1^ ~>^ ‘•K^ ^ ^r-.'^r < t ^s * ! 

6Fi^ T^'SX "te ^ ‘i|T % tu ^ t'l : { f ■' } ' r*rr t. | 

S'l^ipr £qw SiT’q '<tT ' t S 

ciTq^ mpiT ‘.^>fr v-frft T ,tr rt n ^; ^1 \ T‘':,t 

q?:n^rn:or' o,^^^q ^ \ 

^?r ^nwT qs^frqt \f ^ft fi 
^ ^ I 


* 


^ *:" :v: 


t: 


:t I 


:jq HT u ,’;v! x*"' ‘ ^ 

V^H "r' l^iTT V F4'^i :t’.“ '^'4 = :-■ 

^ ipTT qi^, erF-rrF^'*m’ ‘r ^ ' !•■ ■ 

fr >iiiTf^ trf «i*r% I i 

E.Tq ■sqfV V I's^-T ^rt CT '* i 

q|q's^ •scif^i'' ■; -^n-r t \ ■; 

EiTW CiTO ^IT Vit qr'T^/^TTr ',T .T-rj ': ;r 

’>5Wr ^ qrr I I 

'lO ^ EiTq ^\ft ',?}■ ijTcf q TfPi .■;'|"^ A. '1*1^1 ^^^,'?^* 

£iTq»iV 'ix^ cfi^ f 1 

‘It -f^piT ;.qiV v‘:q 1 

qq snq-Fit ^t? ^oyinrr t ( T^Tn; 'T'"^ ^ ' t i ~'t .;^ 

I I 

qq sTR -Mr qr (tiij-o qt ■ j*. t -rp^q ;.Tfn* v i 

JTPTi EiTq ffiiEptr F^q^rr fjxf t f--^ ?* ■f r s^|- ^rf^-* 

I TtJi ’ft ^ r 

* - 

sTq-Sjq^ ^ ^rtf t ,y^ . j 



q i|clT Tfr^TT 


\ 



=rn-T---^—--- 

^ ^ . 

1^qpr- 

- --- - _ 

^icTT 

_^ HtT fq?! I *1 FTf^P^rpT 

^1^1 f^i fr q^^qTH 5rflivr°r 

^ 9 ~i 160 Ts 0'^ -£. 





• If 


>ra ^ i u'ft* i i jnrr ^jn* •<rN -tx 
frf^ I gtn: ^tr’ ^tx ^ Wrv i ’Tf^;n* v -.^t 

V'I'mI ‘TX chr '“Rt* ^"I* "'‘T • 

jTR ^0 ^ ^ ^ q^ '-TTr '-it' qrqr fr p ^ r,^^jt' 

qx 'fWt ^ I HR ^ RTTppcr wqt 'ir ^ d ■ 

3TC tW wrw'>HR ^0 ^ 5^ HR ^ ^^■n: ''• tor ftifr | 

■rx V-^TT ^ tclFf^ l HR qo ^ C,tx^v9 ^ H^ HR ^ ^ XP^TTl^ 

1^ 5T? ^ iJi'J qijif Tifr ^ HUR oi^ W WT T^R ^ ^ 

t?rr Hx ‘f^f^ I 


CO ^ %fbrqf r.t ^ -^TT t I IXlt 

jfR (ci^) R "-rR t I 3^ Wt ^ qqf vt 

^r ^T'lt. sitx cni- ^ qt qq” 1W^ i' 
t^tr qt ; , 

IS X p = io^ ■ 

123 X p = 1107 • 

1234 X p = 11106 
12345 X p = 113106 




’T* 


jnr nt": -.-. 

^ ^ P® = 2048 

8 '3 

(2) X p = 2048 
7 '■ 4 

(2) X p = 2048 
.= 2048 

jtr 'iiTt' -■■ 

WH qt : 


p 

p 

p 

p 

p 


iXRSf ■ 

13 X q 

14 ST q 

16 X q" 

17 X q 
19-X q 


qfiFqrg5 
r.+ 6 
r + 7 
. r_ + 12 

r + 1^‘ 

r + 19 


|[T 


2 

1 

2 

1 









(^) ^ crrrrfs’'^’srrr ^-Tt i '^-it^ ."wt 

?rrTn=^' Wit* ^r;c vf^rT?’ FT.-^ ^ 

Sifr ^ sT^PT ^ qrf^ TT ^ iRT ^ Tfr • 


^ii. 


4 7 5 * 0 6 


tic o * a 'y 


3**3 1 * 
6 '7 9 3 * 

=^* 51“6 5 2 “8 ” 





* 3 6 
3*7 

6 5*2 
5*16 

2 8 * * 


**3*12 




3*q + 5* + *n 
*p + q 


ep^* + **pi[n + iq*n 

+ *p* + 5m* + 7qn 


(?) fH'HtbRna PTW^ dT'^^TPrt -TT 5,if# Ji'fcfnr "T ^.'fTT 
«Tr 1 ^ -shr ^ t^’ r^TEit I 

7*-^ ■ * 3 = 13 
3 

- C p- t g.. ) . * ii*al = 1 * s^ 

E. P 

<1 s 


’T. ((2p * p) -3 * q + r)\ = 3(q * - 2 



(«) w cn-TTf^ t ^vt sft ^ 

Hit : 



0J 1? 4, 9^ *, 25y ♦ 


3, 2, 6, 4, 9j 2.2, 2 

.’T. 

3, 5, 9, 17, 33, *, 129 

1 

(u) qf. 

1^r=TR=rrtcj^ ^viV^Feif st qt^ : 


507297570,6 ' 379253 . 13^296432 

C"^) 3607520003 (tf) 976725976 (^) 13702030003^ 

3^- 

T'l'^ f^Rfici ^iiT SlitRT cpTg^ ^ erqrf * 

9, 11, 20, 36, 51, 49, 25, 16, 14, IS 

3^ ——- 

R<i2 'iil'^iToit ‘fi ^ eRTT ^ ^ 

?rm ^ • 

7, 13, 10, 16, l.% 6, 8, 13, 1^.1:- 

(^) RTcHT<^ rr a %TT rlSTT ?rf^ ^ ’-'(‘FT ■ 

f^-Tcrr t I '-rf^ o'TfVc ^ ^\2' sifis ^ 

^rfl^iT t ^ ■pH'H r^R'id ^ wr ^ 

^nw t'- : ■ 

A« 2a + Sb — c 

, B* f, 3& -+ 213' c , 

... ' C. '5ab = c •, -, ■. 

D, 6ab = c ' 

^ —-r- 

^ jfsrr a ^jiT ^ f5ig^ ^ g^^rrsit ^ 

^ ^ ^ e.-fi-KT % I ' - r ^' ^r^- icT d q5t^ ^Tfr^Tor 



? 

A. 

o' 

a - 5 = . b + c 

B. 

. 3 

a + 6 “ / 3 (b + c ^ 

c.. 

^ « 

2 

a =3(b + G) + 

D. 

a^ = 3bc + 5 • 











■T. <1*1 C,fc ^ril- 17 'T^ qer '7T^- '^'Fr ^ 

^ ^ ^ vr| irPT ‘it.^ ‘ft c.t^ f -.t t' 

^ TFT ft sirgp, T^-FT ^ siT^q e;fT ^riTr .'r ‘-,tj f qrr • 

^ Ff=r ^T FiVr : 


A. 

B. 

C 


(P + q) - 17 

I (p - 17 + q)® =■ 3 

• £ /p + q - 17 * St 

SJ ■ T" 




C^) ^ 


£ s.3or- (1.30 ) ^ ■ppsrRiffei ■•' ■,'t=T 

^ g-qrMt : 

Ca + b)^ + (a - b^^ = 2a^ + 2b^'^ 

B. Ca + b) L(a - b) = 4ab ' 

C. (a + b) Ca - b) = a^ - b*^ 

/ 2 p 2 

(a ^ 13) = a + b + 2ab 


D. 

E. 


(a - b) = a^+ B^- 2 ab 


4a®- SSa X® % jdthto #/' f^psTfiJfw 'V " v^r OT 
t^ I ' 

3 3 ' 3 * ” “ ' 

a - _b = Ca - b) + 3ab Ca 1 b) 
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